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1
DEVICE TO PRODUCE BIOGAS

TECHNICAL FIELD

The invention relates to a device to produce biogas and
more particularly, to a device wherein the percolate container
may be used for thermal conditioning of the substrate and
wherein by virtue of its design the creation of synergistic
effects, which lead to a more compact and energy-saving
design for fermenter systems, leading to modular configura-
tions of such systems.

BACKGROUND INFORMATION

In biogas systems that particularly use the principle of dry
fermentation, biomass is fermented within a box-shaped fer-
menter by means of percolation with a percolate such that
biogas is produced. During this, the percolate as a rule is
trapped and transferred into an external percolate container,
from which the percolate in turn is recycled to the fermenter.

During this, it is important that the temperature of the
substrate and/or of the percolate does not drop too much,
since otherwise fermentation is inhibited. In known systems,
however, heat loss plays a significant role.

To solve this problem, one may deal with heating of the
percolate within the percolate tank, or with heating the sub-
strate within the fermenter.

Both approaches require the provision of energy, such that
conventional means are lacking in energy efficiency.

SUMMARY

It is therefore one object of the invention to provide a
device of the type mentioned at the outset in which these
disadvantages are reduced, and that will operate more effi-
ciently regarding energy consumption.

According to the teachings of the invention, a percolate
collector and/or thermal reservoir are positioned beyond the
floor surface of at least one fermenter. The percolate container
advantageously serves as the thermal reservoir. Positioning
the percolate collector and/or percolate container near the
fermentation, allows practical dispensation of tubing lines to
connect the sand trap, fermenter, and percolate container, so
that a former source of heat loss is eliminated. Additionally,
the percolate collector and particularly the percolate con-
tainer may serve as thermal reservoirs. The percolate passing
from the fermenter into the percolate container during the
process serves as a heat source, and as heating for the sub-
strate located within the percolate. Heating may advanta-
geously be provided within the percolate container to heat the
percolate.

The percolate collector is configured as a sand trap and/or
collection line for streams of percolate.

According to a particularly advantageous embodiment, the
system has a modular structure in which each module consists
of'asand trap section and/or a percolate container section. The
modules are advantageously box-shaped so that they may be
positioned adjacent to one another, thus combining the sand
trap section and/or a percolate container section into one sand
trap and/or percolate container. The percolate container thus
has an inlet and an outlet, and advantageously includes wall
sections between inlet and outlet positioned such that the
percolate in the percolate container is fed meanderingly from
inlet and outlet, thus ensuring constant mixing of the perco-
late.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of the present
invention will be better understood by reading the following
detailed description, taken together with the drawings
wherein:

FIG. 1 is a cutaway view through a device based on the
invention;

FIG. 2 is an enlarged sectional view from FIG. 1;

FIG. 3A illustrates the layout of the first layer of a device
based on the invention with multiple fermenters and

FIG. 3B illustrates the layer below the first layer of a device
based on the invention with multiple fermenters.

In the following, the term sand trap will be used figura-
tively. This is merely a special configuration of a percolate
collector. Alternatively, the following description also applies
to a collecting line or other particulate-matter separator or
similar. The cutaway view in FIG. 1 shows a fermenter 1, here
configured as a box fermenter and positioned at the floor level
in order to be supplied via a wheel loader with substrate 2 to
be fermented. The fermenter 1 includes a floor 1a on which
the substrate 2 rests. First, a sand trap 5 is positioned below
the floor section 1a near the face end of the fermenter 1. A
percolate container 3 is adjacent to the sand trap 5 below the
floor section 1a. Both sand trap 5 and percolate container 3
possess biogas outlets to extract the biogas being produced
there via lines 65 and 6a. The fermenter 1 also possesses
corresponding outlets (not shown). Sand trap 5 and percolate
container 3 are at least partially embedded into the base 4 so
that waste heat arising there is not predominantly lost to the
atmosphere. The floor surface la of the fermenter 1 is
inclined, in the illustrated example, the floor surface 1a upon
which the substrate 2 rests slopes down toward the end of the
fermenter 1, in whose vicinity the sand trap 5 is positioned.
Thus, the percolate seeping through the substrate 2 during the
process flows along the floor 1a of the fermenter 1 to the
above-mentioned end, and may there be guided into the sand
trap 5.

As FIG. 2 shows, a closeable outlet 1b is provided in the
floor 14 at this end of the fermenter 1. This outlet leads via a
short tubing line 1¢ into the sand trap 5 such that no gas may
be exchanged via tubing line 1c. Line 1¢, typically several
meters long, which is between fermenter 1 and a sand trap 5
is reduced to a few centimeters by means of the configuration
of'the sand trap 5 based on the invention.

Further, a closeable connection (not shown) is provided
between the sand trap 5 and percolate container 3 through
which the percolate that is cleansed in the sand trap 5 flows to
the percolate container 3, from which it may again be recycled
through fermenter 1. As FIG. 1 shows, the percolate container
3 embedded in the base 4 extends over a significant portion of
the length of the fermenter 1 so that a large heat-exchange
surface is available between fermenter 1 and percolate con-
tainer 3. The percolate container, and to a certain extent, the
sand trap 5 with smaller surface area may be operated and
used based on the invention as a heat reservoir to heat the
substrate 2 within the fermenter 1. Heating of the percolate
within the percolate container 3 may cause the heat-exchange
surface to heat the substrate 2. Tubing lines to transport the
percolate are hardly required.

Also, the invention allows a space-saving configuration
when compared to conventional systems. On the one hand,
this is enabled by the layered structure, and on the other, the
structure may be modular such that the percolate container
“grows with” the requirements of expanding systems.

FIGS. 3A and 3B show horizontal projections of such a
system through the first level of fermenters 1 (base level, EG)
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and the level below it consisting of sand trap 5 and percolate
container 3 (lower level, UG), which in this example consists
of'six modules. In the longitudinal section, the EG essentially
corresponds to the cutaway view in FIG. 1. Each fermenter 1
includes an outlet 15 through which the trapped percolate is
fed to the sand trap 5 so that percolate flows into a pertinent
sand trap section 5' below each fermenter 1. A percolate
container section 3' is adjacent to each of the sand trap sec-
tions 5', which together form the sand trap 5, at whose end a
closeable aperture 5a is provided. A module is thus formed by
a fermenter 1 and a section of the sand trap 5' and a percolate
container 3' positioned below it. The percolate containers 3' in
turn form the percolate container 3 which includes an inlet 3¢
for connection with the outlet 5a of the sand trap 5 and an
outlet 35 to extract the percolate, which in turn may be fed
into the fermenter 1 again as necessary.

Advantageously, only one inlet 3¢ and the outlet 35 for the
modularly-structured percolate container 3 are provided. Itis
further advantageously provided that the flow path within the
percolate container between inlet and outlet is as long as
possible. To this end, intermediary walls are provided within
the percolate container 3 that essentially extend along the
vertical dimension Z with longitudinal sides of the fermenter
1. These intermediary walls 3a extend advantageously along
the longitudinal dimension X of the fermenter, crosswise to
the dimension Y of the adjacent modules, and/or crosswise to
the length of the modularly-structured sand trap 5. For this,
these intermediary walls do not extend, however, across the
entire length between two face sides 3e, 34 of the percolate
container sections 3', but rather leave an open space toward a
face side 3e, 3d so that the percolate (as the arrow P shows)
may meander through the percolate container 3 between inlet
3¢ and outlet 3b. Thus, the comparative holding duration of
the percolate is achieved so that particularly homogenous
temperature distribution is ensured within the percolate.

This invention allows for at least two (2) advantages: First;
the percolate container may be used for thermal conditioning
of'the substrate 2, and second, it causes through its design the
creation of synergistic effects, which lead to a more compact
and energy-saving design for fermenter systems, leading to
modular configurations of such systems.

Modifications and substitutions by one of ordinary skill in
the art are considered to be within the scope of the present
invention, which is not to be limited except by the following
claims.

The invention claimed is:

1. A device for fermenting a substrate and for obtaining
biogas from said fermented substrate, said device having at
least one fermenter (1) for receiving a substrate (2) which is to
be percolated during fermentation, as well as a percolate
container (3) for recovering percolate, wherein the fermenter
(1) and percolate container (3) are fluidly connected to one
another so that the percolate seeping through the substrate (2)
disposed on one side of a generally non-porous base surface
(1a) in the fermenter (1) passes into the percolate container
(3) and can be returned from there when necessary back again
into the fermenter (1), wherein at least in part on a second side
of'the generally non-porous base surface (1a) of the fermenter
(1) there is a heat reservoir in the form of the percolate
container (3) and a percolate collecting device (5), character-
ised in that the percolate collecting device (5) is fluidly con-
nected between the fermenter (1) and the percolate container
(3) and is arranged underneath the generally non-porous base
surface (1a) of the fermenter (1) and laterally adjacent said
percolate container (3) and configured for cleaning percolate
flowing from the fermenter (1), such that percolate flowing
from the fermenter (1) first flows into the percolate collecting

10

15

20

25

30

35

40

45

50

55

60

65

4

device (5) to be cleaned prior to said cleaned percolate flow-
ing into the percolate container (3), and wherein said gener-
ally non-porous base surface (la) forms a common heat
exchange surface between at least the percolate container (3)
and the fermenter (1).

2. Thedevice according to claim 1, characterised in that the
percolate container (3) is provided underneath the fermenter
(1) at least partially in the ground (4).

3. Device according to claim 1, characterised in that the
fermenter (1) has a generally non-porous base surface (1a)
which is formed inclined in at least some sections so that
percolate seeping through the substrate (2) disposed in the
fermenter (1) can flow along said generally non-porous base
surface (1a) in the direction of a collection region in a wall
and/or corner of the fermenter.

4. The device according to claim 3 characterised in that the
fermenter (1) has at least one outlet (15) in said collection
region for letting out the percolate collected from said fer-
menter (1) and into said collecting device (5).

5. The device according to claim 1, characterised in that a
number of fermenters (1) are provided which are arranged
side by side and wherein a common percolate container (3) is
provided disposed underneath said number of fermenters.

6. The device according to claim 5, characterised in that
partitions (3a) are provided in the common percolate con-
tainer (3) and are arranged so that percolate entering into the
common percolate container (3) at inlet (3¢) is guided mean-
dering through the percolate container (3) between the per-
colate inlet (3¢) and a percolate outlet (35).

7. The device according to claim 6, characterised in that an
outlet (15) of each of the number of the fermenters (1) open
into a common percolate collecting device (5) which extends
along and under the number of fermenters (1) and has a
collecting device outlet (5a) which opens into the percolate
inlet (3¢) of the percolate container (3).

8. The device according to claim 7, characterised in that the
device includes a number of modules wherein at least two
modules have a fermenter (1), a percolate collecting device
section (5') and a percolate container section (3'), and wherein
each fermenter (1) has an outlet (1) opening into the asso-
ciated percolate collecting device section (5') of the associ-
ated fermenter (1).

9. The device according to claim 1, characterised in that the
percolate collecting device (5) is a sand trap.

10. The Device according to claim 1 wherein said percolate
collecting device (5) and said percolate container (3) each
include a biogas venting outlet (6a, 65).

11. A device for fermenting a substrate and for obtaining
biogas from said fermented substrate, said device having at
least one fermenter (1) for receiving a substrate (2) which is to
be percolated during fermentation, as well as a percolate
container (3) for recovering percolate, wherein the fermenter
(1) and percolate container (3) are fluidly connected to one
another so that the percolate seeping through the substrate (2)
disposed on one side of a generally non-porous base surface
(1a) in the fermenter (1) passes into the percolate container
(3) and can be returned from there when necessary back again
into the fermenter (1), wherein at least in part on a second side
of the base surface (1a) of the fermenter (1) there is a heat
reservoir in the form of the percolate container (3) and a
percolate collecting device (5), characterised in that the gen-
erally non-porous base surface (1a) of the fermenter (1) is
formed inclined in at least some sections so that percolate
seeping through the substrate (1) disposed in the fermenter
(1) can flow along said generally non-porous base surface
(1a) in the direction of a collection region in a wall and/or
corner of the fermenter and wherein the fermenter (1) has at
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least one outlet (15) in said collection region, for letting out
the percolate collected from said fermenter (1) and into said
collecting device (5), wherein the percolate collecting device
(5) is a sand trap and is fluidly connected between the fer-
menter (1) and the percolate container (3) and is arranged 5
underneath the base surface (1a) of the fermenter (1) and
laterally adjacent said percolate container (3) and configured
for cleaning percolate flowing from the fermenter (1), such
that percolate flowing from the fermenter (1) first flows into
the percolate collecting device (5) to be cleaned prior to said 10
cleaned percolate flowing into the percolate container (3), and
wherein said base surface (la) forms a common heat
exchange surface between at least the percolate container (3)
and the fermenter (1).
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